Background: Physical exercise has been shown to improve asthma symptoms, QoL, exercise capacity, bronchial hyperresponsiveness and lung function and is recommended as a supplementary treatment to pharmacotherapy for asthma. Clinicians are well placed to promote physically active lifestyles, but their role and practice towards promoting physically active lifestyles among patients has not been fully investigated. This study was designed to investigate the knowledge, propensity, attitude and practices of clinicians towards the promotion of physical activity among patients with asthma and allergies. Methods: Two hundred and eighty clinicians (mean age; 46 ± 13 years; with a clinical experience of practice for 15 ± 7 years) participated in a global survey. The survey comprised a 29-item questionnaire, which gathered information on attitudes of the clinicians towards promoting physical activity, their knowledge and their beliefs regarding evidence for benefits of physical activity as a supplementary treatment in patients with asthma and allergies. Results: Almost all respondents were aware of the strong evidence in favor of physical activity for the psychological well-being, weight control, decreased risk of diabetes, ischemic heart disease and arterial hypertension. Evidence for reduction in the risk for developing asthma and for better asthma control were reported by 60.0% and 85.4% of participants, respectively. The majority (85.0%) of clinicians strongly agreed that promoting physical activity is important to health care, although 95.5% considered they required more educational training. Although two thirds of them usually recommended exercise to their asthmatic/allergic patients, only 24.0% reported having previous training on the subject of such counseling. Almost all believed that effective counseling about a healthy diet, exercise and weight management would be easier if the clinician himself/herself was physically fit and healthy.
Introduction
Changing dietary habits, sedentary lifestyle leading to reduced physical activity and obesity are distinct but strongly interrelated to lifestyle factors that may be relevant both to the development and management of asthma and allergic diseases. The integral role of physical activity and improved nutrition by healthier dietary patterns, such as Mediterranean diet e.g., has been shown to reduce the threat of chronic diseases [1] . Physical activity is a key determinant of energy expenditure, and thus fundamental to energy balance and weight control. However, the beneficial effects of physical activity are mediated by mechanisms beyond controlling excess body weight.
Non-pharmacological treatment approaches in asthma that focuses on interventions such as dietary habits and physical activity are of major interest. Such an approach could potentially reduce the dose requirements of pharmacological medications and reduce their side effects, improve quality of life and reduce the burden of disease. However, in real life, changing lifestyles by increased physical activity, preventing obesity and improving nutrition thereby enhancing health and well being is currently a public health challenge with benefits that extend beyond allergic diseases.
Therefore, this survey aims to assess the knowledge, attitude and practices of clinicians members of the World Allergy Organization (WAO) towards the promotion of physical activity among patients with asthma and allergic diseases.
Methods
An original questionnaire was developed by and circulated among members of the WAO Special Committee on Sports and Allergy for preliminary evaluation. The questionnaire was designed to collect information on the respondent's attitudes towards promoting physical activity, and on their knowledge, attitudes and beliefs about the existence of evidence on the beneficial effects of physical activity for various conditions. The final questionnaire comprised a total of 29 questions, and was approved by the committee and the WAO Board (Table 1) .
The questionnaire was then converted into a webbased format and distributed electronically to clinician members of the 92 member and regional societies of WAO. Representatives of member societies were asked to respond or delegate to the most appropriate expert who could appropriately answer the specific questions. All respondents were given a period of eight weeks to reply. Technical experts in the WAO Secretariat then collated the responses. Descriptive statistics of frequency, percentages was used to summarize the data.
Results
There was a total of 280 responses from WAO member societies. The geographical distribution of all respondents is presented in Figure 1 . The average age of the respondents was 46 ± 13 years, and their average length of being in clinical practice was 15 ± 7 years. Demographic characteristics and profiles of respondent clinicians, by medical specialty, are as shown in Table 2 . Allergy and/ or clinical immunology were the most represented medical disciplines among responders (n = 209, 74.6%).
Concerning knowledge on the beneficial effects of physical activity, the majority was aware of a strong evidence supporting improvements in the strength of bones and muscles, psychological well-being, weight control, as well as lowering the risk of non-insulindependent diabetes mellitus, death from ischemic heart disease and hypertension (Table 3) . Almost half of the responders, 47.9% and 54.3% respectively, reported some evidence for reduction in the risk of developing asthma and for improvement of asthma control. The majorities believe there is no evidence for physical activity to reduce the incidence or to improve allergic rhinitis (Table 3) .
Eighty five percent of responders strongly agreed that promoting physical activity is important in general in health care, and 48.9% responded that advice to increase physical activity is more effective when linked to an individual's disease itself (Table 4) . Almost half (45.7%) considered themselves as having sufficient knowledge to advise patients about physical activity and reported that they try (45.4%) to encourage as many patients as possible to increase their physical activity.
Two thirds of the responders either usually or always talked about exercise with their asthmatic patients, although only 24% reported that they had had previous training on such counseling. Almost all (95.5%) responded that doctors need more training in counseling with regards to preventative care. Moreover, the majority believed that effective counseling regarding a healthy diet, exercise and weight management would be easier if doctors themselves were physically fit and healthy (Table 5a and 5b).
Discussion
This study reports the knowledge, attitude and practice of clinicians towards the promotion of physical activity to achieve better health in the management of patients with asthma and allergies in conjunction with pharmacotherapy. Our survey demonstrates that the majority of allergists are aware of the existence of the strong evidence in favour of physical activity for psychological well being, weight control, and decreased risk of diabetes, ischemic heart disease and hypertension. Evidence for reduction of the risk for the development of Figure 1 Geographical distribution of clinicians participating in the survey.
responders worked in a University setting and may be particularly aware of the importance of physical activity in disease management. It was also not possible to assess response rate, as we are not aware of how many recipients got the survey email. We could therefore infer that the results may not be fully representative of current practice. Yet, even in these potentially selected participants, there seems to be room to improve promotion of physical activity to their patients as well as emphasizing it in the curriculum. Secondly, the questionnaire used in collecting data was neither pre-tested, nor validated. Nonetheless, the contents in the questionnaire were well understood by the respondents. The evidence supporting the health benefits at the population level of diet and exercise throughout the course of life is indisputable [1] . Allergies envolve systemic disease affecting multiple organs and the severity and complexity of allergies are increasing, especially in children [2] . Clinicians are in a unique position for tailoring information and they can play a major role in motivating patients towards a healthy life style change that could have benefits to other non-communicable diseases also beyond allergies. Unhealthy weight gain can be prevented by increasing physical activity, and by reducing intakes of foods that are rich in fat, and foods and drinks rich in sugar content. There is evidence that obesity both increases the risk of incidence of asthma and worsens the severity of asthma towards a more difficultto-control disease. In a recent study, looking at the studies reporting an effect of weight change on people who Data presented n (%) unless otherwise stated; ENT: ear, nose and throat; *includes Internal Medicine and Sports Medicine; **p < .0001, chi-square. have asthma, it was shown that becoming obese doubled the risk of being asthmatic [3] . The authors however found little evidence that weight reduction had a positive impact on asthma. Nevertheless, as benefits extend much further than asthma, targeting weight in overweight or obese asthmatics should be recommended as part of their management [4, 5] .
In 2010, about one out of three adults (32.4%) of a representative sample of the civilian non-institutionalized population of the United States who had seen a physician in the past year had been advised to exercise or do other physical activity [6] . Furthermore, adults who were obese were about twice as likely as healthy weight adults to have been advised. Also, the percentage of adults who had been advised by their physician to exercise increased with age from the youngest [6] . Across the chronic health conditions studied, adults with diabetes were the most likely, and those with cancer were the least likely, to have been advised by their physician to exercise. This is fairly in agreement with our observations where half of the responders considered they had sufficient knowledge to advise patients about physical activity and tried to encourage as many patients as possible to increase their physical activity. Still, even in our possible biased responders the proportion of patients receiving this advice remains well below the desirable level.
Studies have demonstrated a positive association between personal physical activity habits of physicians and their counseling behavior's [7] . In the present survey, about two thirds of the allergists considered their counseling would be more credible and effective if they themselves were fit, and had a healthy weight and diet. This observation is particularly important as physicians are regarded as faithful, highly credible members of the populations they care for. This delivers not only an opportunity, but also a duty to promote a physically and a healthy active lifestyle.
As in previous studies, [8, 9] clinicians reported that they need more education on the benefits of physical activity, although they consider themselves effective in promoting health and persuading patients to increase their physical activity. Knowledge about how to use exercise as a supplementary treatment and how to develop strategies that promote behavioural change is 'sparse or non-existent' in the medical curriculum in many countries. For this reason changes should be made to provide allergists with the knowledge and skills necessary to promote physical activity effectively.
In conclusion, the information provided by this first worldwide survey on allergists practice towards physical activity supports the need for education and training regarding physical activity and weight management. This training should be part of the treatment modalities for allergic diseases across WAO member societies. Therefore, we propose the following action plan: (1) to develop and include educational training for allergists to effectively counsel about physical activity to their patients; (2) to encourage allergists to act as physical active role models in their communities; and finally, (3) to promote clinical research and to interest policy-makers and public health professionals to develop and support larger and better-designed intervention studies to look at the effect of physical activity in asthma.
